Limited prospective data exist on how living arrangements are associated with change in functional health. This study evaluated whether elderly women living alone were less likely to experience functional decline when compared with women who lived with others. A total of 619 community-dwelling, white women from Baltimore, Maryland, aged 65-99 years at baseline were questioned annually from 1984 to 1986. Functional health was measured as the sum of limitations in seven physical and seven instrumental activities of daily living (Instrumental ADL). A total of 148 women experienced functional decline over the 2 years, primarily as a deterioration in Instrumental ADL The association between living arrangement and change in Instrumental ADL depended on the level of physical impairment. Among women without severe impairment, Instrumental ADL deterioration was significantly less for those living alone compared with those living with spouses (odds ratio (OR) = 0.60,95% confidence interval (Cl) 0.45-0.92) or nonspouse others (OR = 0.62,95% Cl 0.45-0.96). For women with severe impairment, however, those living alone had a greater decline in Instrumental ADL, especially when compared with those living with nonspouse others (OR = 5.13, 95% Cl 1.23-21.28). These results suggest that, unless severely physically impaired, women living independently have less deterioration in functional health when compared with peers in alternate living arrangements.
munity-dwelling elders who lived alone rated themselves healthier than peers of comparable age who lived with others (6) (7) (8) (9) (10) . Health is one of the most significant determinants of living arrangements. Individuals who require help with activities of daily living are more likely to live with others than are those who can function independently (11, 12) . However, these findings are based on cross-sectional data that make it impossible to determine whether disability preceded a change to living with others. A prospective study of participants in the Longitudinal Study on Aging found that living alone was not associated with increased mortality among either women or men; however, women who lived with someone other than a spouse had a significantly higher mortality risk than did women who lived with a spouse (13) . Furthermore, Diffe et al. (14) reported that when compared with those living with others, community-dwelling, elderly people living alone do not seem to be an "at risk" group, requiring specifically targeted assessments. A logical subsequent question would be whether there is any short-term health advantage to elderly persons who live alone versus those who live with a spouse or someone other than a spouse.
To our knowledge, there are no prospective studies in the English-language literature that specifically address the issue of short-term health benefits in inde-pendent living among elderly adults. This study assessed whether elderly, community-dwelling women who lived alone had a lower risk of deterioration in functional health status over a 2-year follow up period when compared with elderly women who lived with a spouse or with nonspouse others. This association was evaluated in the total sample and in subgroups of women who were at high risk of functional decline due to demographic and health characteristics.
MATERIALS AND METHODS Study sample
We analyzed data from a longitudinal study of elderly, white, community-dwelling women age 65 years or older (10) . Study participants were identified through a random sample of households in 20 contiguous census tracts in northeast Baltimore, Maryland. Of the 807 women enrolled in 1984, 619 completed the study in 1986. Information was collected through a questionnaire administered by trained interviewers in face-to-face interviews. The same questionnaire was used in 1984, 1985, and 1986 . It included standardized measures of physical, mental, and functional health as well as sociodemographic characteristics and living arrangements. Data from the 619 respondents who completed both the 1984 and 1986 interviews were used for these analyses.
Definitions of variables
Independent variable. Respondents were divided into three mutually exclusive groups according to living arrangements at study entry: women living alone, women living with a spouse, and women living with nonspouse others (e.g., child, other relative).
Potential confounders. Values of sociodemographic and health covariables obtained at baseline (1984) were used in these analyses.
Sociodemographic characteristics. Age (in years), education, marital status, employment status, and number of living children were evaluated as covariates. Education was categorized as elementary, high school, and college or more. Women never married, divorced, or separated were analyzed as one marital status category because of their small numbers. Women who were currently married and widows made up the other two marital status categories.
Physical health status. Physical health status was measured by using the Physical Health Index, a modified version of the Older Americans Resources and Services physical health measure, which is frequently used in studies of the aged (15, 16) . The modified scoring algorithm incorporates information on currently diagnosed illnesses, physical disabilities (sight, hearing, ambulation), and physical symptomatology and produces a global rating (16) . The algorithm assigns individuals an integer score of from one to four. A score of one indicates excellent or good physical health, with no significant illnesses or disabilities. A score of two indicates mild physical impairment; such persons have only minor illnesses or disabilities. A score of three indicates the presence of one or more diseases and/or disabilities that are painful or require substantial medical treatment. A person assigned a score of four is severely impaired and requires extensive medical care and/or nursing home care.
Perceived health status. Perceived health status was estimated by the respondent's assessment of her overall health status as excellent, good, fair, or poor.
Mental health status. The analyses use two aspects of mental health: cognitive status and depressive symptomatology. The Mini-Mental State Examination (MMSE), which was used to evaluate cognitive functioning, measures orientation, registration, recall, attention, calculation, and language (17 (15) .
Instrumental ADL. For each of seven activities, individuals received one of the following scores: 0 (can do activity independently); 1 (needs help); or 2 (is unable to do activity). The item scores were summed together. Items included using the telephone, going places within walking distance, going shopping, preparing meals, doing housework, taking one's own medication, and handling money. Therefore, a person's score could range from zero (totally independent) to 14 (totally dependent) in Instrumental ADL.
Physical ADL, The seven items on this scale were scored in the same way as for the Instrumental ADL scale and include eating, dressing, taking a bath or shower, taking care of one's appearance, walking, getting in and out of bed, and using the toilet. The possible range in scores is zero (totally independent) to 14 (totally dependent) in Physical ADL.
Change in functional status, defined as the difference in score between the 1986 and 1984 measures and recorded as a change in Overall ADL (possible range, -28 to +28), Instrumental ADL, or Physical ADL (possible range, -14 to +14 for both), was categorized as functional status improved, functional status stable, or functional status worsened.
Statistical analysis
Comparisons among continuous and categorical variables were made by using t tests and chi-square tests, respectively. One-way analysis of variance (at three levels) was used to make comparisons of continuous variables among the living arrangement groups. Results were considered statistically significant for two-sided p values less than 0.05. Estimates of risk are presented as relative risks for the crude and stratified analyses and as odds ratios for logistic regression models with associated 95 percent confidence intervals.
Stratified analyses of the association between living arrangement and deterioration in functional status were performed across levels of variables that were significantly associated with living arrangement and/or deterioration in functional status in univariate analyses, suggesting that they might be confounders or effect modifiers of the association between living arrangement and change in functional status.
Separate logistic regression analyses were performed using change in Overall ADL, Instrumental ADL, and Physical ADL as the dependent variables. The baseline regression model first identified any effect modifier of the association between living arrangement and change in Overall ADL. Covariables were considered for inclusion in the model on the basis of their association with either living arrangement or functional decline in elderly adults in previous studies or because they were significantly associated with either of these factors in univariate analyses in this study. Covariables were included in a forward stepwise manner, leaving only those in place that yielded the most parsimonious model.
RESULTS

Description of the original study sample
The original study sample of 807 elderly, white, community-dwelling women has been described in detail (10) . Their mean age was 74 years, and over 60 percent had a high school education or more. Fifty-one percent were widowed, and 7 percent were never married, divorced, or separated. The majority of women were currently not working (95 percent) and had one or more living children (81 percent). Women who lived alone made up 34 percent of the sample, with an equivalent number living with a spouse and the rest living with a nonspouse other. The majority (56 percent) had no to mild physical impairment as measured by the Physical Health Index. Over 60 percent had no functional health impairment, and 74 percent rated their health as good or excellent.
Of the 807 participants, 619 completed the 1986 interview and were the focus of these analyses. Compared with these 619 women, those who did not complete the study were significantly older; had more physical, functional, and cognitive health impairments; and were more likely to be living with nonspouse others.
Characteristics of the 619 women who completed the study Table 1 shows that women living with their husbands were significantly younger than the other respondents. Those who lived alone were significantly more likely to be widowed. Women who lived with nonspouse others had poorer functional health at baseline compared with other respondents, but were not significantly different in other health indicators (i.e., Physical Health Index, perceived health, mean CES-D score, and mean MMSE score). For these reasons, we kept the three living arrangement groups as separate categories.
Description of the changes in functional health between 1984 and 1986
A majority of the women did not have any change in their functional health status over the 2-year study period (table 2) . However, of 604 women, 148 (25 percent) had a decline in functional health as measured by any increase in Overall ADL score between 1984 and 1986: 51 (8 percent) declined in one Overall ADL score unit only; 38 (6 percent) declined in two Overall ADL score units only; and 59 (10 percent) declined in three more units. Among the 148 women who declined in Overall ADL, 124 (84 percent) declined in one or more Instrumental ADL, either alone or along with a deterioration in Physical ADL. Only 24 women (16 percent) had a deterioration in Physical ADL but not in Instrumental ADL. The functional change measures were categorized as a decline in one or more units due to the small proportion of respondents who declined in Women whose functional health status declined over the 2-year study period were older and had more physical, functional, and cognitive health impairment than did those whose health stayed the same or improved (table 3) . Thirty-one percent of the women whose functional health declined perceived their health as fair or poor at baseline compared with 21 percent of those whose functional health remained stable or improved over the same time period. 
Association between living arrangement and change in functional health status
The crude association between living arrangement status and change in functional health indicates that a smaller proportion of women living alone had a deterioration in functional health as measured by Overall ADL, Instrumental ADL, and Physical ADL scores over the 2-year study period when compared with women who lived with nonspouse others (table 4) . When compared with women who lived with their spouses, this association was seen only with respect to Overall ADL and Instrumental ADL. None of these point estimates, was statistically significant, however. Table 5 presents the results of stratified analysis, using deterioration in Overall ADL score as the measure of change in functional health. These results suggest that women who lived alone were at a lower risk of functional health decline, especially when compared with those who lived with a spouse (relative risk (RR) adjusting for age group = 0.70, 95 percent CI 0.49-1.00). However, the advantage associated with solitary living appeared to be limited to specific subgroups of women. Those over age 80 years who lived alone had an increased risk of functional deterioration compared with those who lived with a spouse (RR = 1.12) or with nonspouse others (RR = 1.38); for the latter association, age was a significant effect modifier of the association between living arrangement and functional decline (Breslow-Day test for interaction, p = 0.05). In addition, women who lived alone and who were in poorer health had more functional deterioration, especially if they had severe Physical Health Index ratings (RR = 2.33).
Logistic regression analysis
After adjustment for age, functional health, and perceived health at baseline, the relation between living arrangement and change in functional health depended on the level of physical impairment (table 6) Exploratory analyses were performed to examine whether deterioration in at least two units of Overall, Instrumental, and Physical ADL scores differed from the results that were based on deterioration in at least one ADL score unit. Most associations between living arrangements and deterioration in functional health remained the same. However, the results of logistic regression analyses suggested that severe physical health impairment might be a weaker effect modifier of the association between living arrangement and decline in Instrumental ADL (e.g., among women living alone compared with those living with a spouse, the RR declined from 1.40 to 1.04) and a stronger effect modifier of the association between living arrangement and decline in two or more Physical ADL (e.g., among women living alone versus those living with a spouse, the RR rose from 1.37 to 1.93). However, none of these results were statistically significant.
DISCUSSION
It is estimated that in the United States 9.5 million people aged 65 years and older live alone. Over 7.5 million of this elderly population are women (1). Interest in the dynamics between health and living arrangement has been driven primarily by the concern that older adults who live alone are vulnerable to adverse health outcomes. However, most recent studies show these solitary-dwelling elders to be healthier than their peers who live with others (6) (7) (8) (9) (10) . In a prospective study, Worobey and Angel (19) reported that the elderly who live alone exhibit a will toward continued independent living despite significant decline in functional health. Moreover, two prospective studies of large national samples found that elderly women who lived alone had a lower risk of mortality than did their peers: Among elderly respondents in the National Health and Nutrition Examination Survey I follow-up study, women aged 65-74 years who lived alone were not at increased risk of mortality when compared with those who lived with a spouse or with others (20) ; among women aged 70 years and older who participated in the Longitudinal Study on Aging, 6-year survival was higher for those who lived alone compared with those who lived with a spouse or others (13) . Mutchler and Burr (21) assessed the effects of health and economic resources (as measured by income, change in income, and net worth) on changes in living arrangements and found that economic resources dominate the decision-making process in transitions across living arrangements, with the preference being the maintenance of independent living. On the other hand, they found impairment in functional health to be the most important factor explaining institutionalization.
Our results suggest that, within certain bounds, elderly, community-dwelling women living alone had a lower risk of deterioration in functional health over a 2-year period when compared with those living with a spouse or nonspouse others. In the logistic regression analysis, which adjusted for distributional differences among groups in age and baseline health status, physical health was a significant effect modifier of the relation between living arrangement and change in functional health. For the majority of the respondents without severe physical health impairment (87 percent), living alone compared with living with a spouse or nonspouse other was associated with lower risk of deterioration in functional health, especially as measured by a change in Instrumental ADL. This would suggest an "advantage" to living alone, possibly manifest through the positive physical and psychologic demands that this living arrangement requires. It may well be the will for independent living that is expressed as a health benefit in terms of a decreased functional reliance on others. Women who live alone may be physically more active and psychologically stoic. They may even be more likely to monitor their own health more diligently and thus be less likely to present with advanced medical problems (22) . However, one possible caveat is that the women living alone were in better health, beyond what we could measure and control for, and therefore experienced less functional decline. Nevertheless, this study found that living alone was a disadvantage among women with severe physical health impairment and those in the oldest age group. With Instrumental ADL as a measure of change in functional health, women with severe impairment who lived alone had over five times higher odds of worsened functional health compared with women living with nonspouse others. It is this group of women who live alone that one would suspect to be at risk of institutionalization. Similarly, women aged 80 years and older had a higher risk of functional health decline than did those who lived with nonspouse others.
There are some limitations to this study. Foremost is the use of discrete functional health scores at two different times (1984 and 1986 ) to derive the dependent variable of change in functional health. This assumes that any change that occurs over this period is monotonic, i.e., that any change over the 2 years is consistently in the same direction. Another concern is the inability to exclude the effects of large changes in functional health arising from catastrophic medical events such as cerebrovascular accidents. A total of 93-98 percent of the distribution of changes in functional health variables fell between -4 and +4, which suggests that catastrophic changes in functional health did not contribute significantly to our results. Furthermore, the study included only white women from a fairly homogeneous urban community. While they do constitute a significant portion of the elderly population, caution must be exercised in generalizing beyond this group. Results for men, for elderly in retirement communities or rural areas, and among ethnic communities with strong traditions of caring for elderly persons in multigeneration households may be quite different.
Another potential limitation lies in the selective survival of the 619 women who completed follow-up interviews. They were significantly healthier than those women who did not complete the study. Exclusion of the latter group would, however, be expected to bias results toward the null, given their disproportionate distribution among the living arrangement categories.
Additionally, the results of this study must be interpreted in light of the relatively short follow-up period of 2 years. A longer follow-up period probably would have resulted in a higher prevalence of functional decline and, perhaps, different associations between living arrangement and change in functional health status.
Strengths of this study lie in its prospective design with use of the same questionnaire at each interview. This allowed for an estimate of an individual's change in functional health, unlike in other prospective studies (13, 19) . The study also benefited from separating women who did not live alone into those who lived with a spouse or with someone else. This allowed us to observe short-term benefits of living alone compared with living with a spouse or others, as previous studies had found with survival (13, 19) . It also permitted us to observe differences when elderly women were compared with each alternate living group: In particular, among women with severe physical health impairment, those who lived alone had a five-times higher risk of decline in Instrumental ADL compared with women who lived with nonspouse others, but only a 1.4 times higher risk of decline when compared with women who lived with spouses.
This study provides evidence for an advantage to living alone for elderly women whose health is not severely impaired. While the common conception is that living alone places older persons at heightened risk of isolation and adverse health consequences, cross-sectional studies of the association between living arrangement and health are equivocal. This prospective study provides additional evidence that for the majority of elderly women, living alone is not associated with higher risk of a decline in health. Rather than these elders being considered as "living alone," they could be considered to be "living independently," a term less likely to suggest a disadvantaged living condition. It seems unlikely that all solitary-dwelling, elderly individuals are at greater risk of adverse health outcomes compared with their peers. More likely, it is those of older age (for example, above age 80 years) with severe physical and functional health impairments who should be targeted as being at risk for adverse health outcome and institutionalization.
